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DETAILED ACTION 



Claim Rejections - 35 USC §103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 1, 3, 5, 6, 8, 10, 11, 13, 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over admitted prior art and Moustaka (US 5,847,397). 

Admitted prior art, pages 1-3 of the specification, describes a method for forming 
HEMTs comprising: removing part of GaN (second compound semiconductor) by dry etching to 
partially expose a surface of the AlGaN. Unlike claimed invention, admitted prior art doesn't 
describe nitrogen plasma treatment step to recover damage due to nitrogen vacancies arising in 
the expose AlGaN surface. Moustakas teaches a surface treatment method for a compound 
semiconductor comprising treating the surface with a non-etching nitrogen plasma to reduce the 
formation of nitrogen vacancies (claimed recover from the damage due to nitrogen vacancies 
arising in a surface of the compound semiconductor) (col 5, line 39-48). It would have been 
obvious for one skilled in the art in light of Moustaka to treat the compound semiconductor with 
N2 plasma because it reduces the formation of nitrogen vacancies (col. 5, line 39-48), which is a 
problem recognized by one skilled in the art at the time of the invention (page 3 of the 
specification). 
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Referring to claim 10, the conventional method for forming HEMTs further comprises: 
forming the AlGan layer on a substrate and a GaN layer on the AlGan layer; forming a first and 
second main electrode on the AlGan layer; annealing the partially exposed AlGan layer; and 
forming a gate electrode on the exposed AlGaN (page 2 of the specification). 

3. Claims 2, 7, 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over admitted 
prior and Moustaka as applied to claims 1, 5, 10 above, and further in view of Lee et al. (US 
6,762,083). 

Referring to claims 2, 7, 12, Moustakas doesn't describe a plasma treatment for the 
compound semiconductor using a ICP (claimed ICP RE) (col. 2, line 39-45). It would have 
been obvious for one skilled in the art to any apparatus that are available and known in the art as 
shown here by Lee as long as it can provide a plasma for the treatment process with a reasonable 
expectation of success. 

4. Claims 4, 9, 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over admitted 
prior art and Moustaka as applied to claims 1, 5, 10 above, and further in view of Gilbert et al. 
(US 2002/0072223). 

Referring to claims 4, 9, 14, cleaning semiconductor with pure water is known to one 
skilled in the art in the process manufacturing device as shown here by Gilbert in order to 
remove contamination on the wafer (paragraph [0045]). 
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Response to Arguments 
5. From the applicant's remark, it appears that the main argument is that whether 
Moustaka's nitrogen plasma treatment might be useful for recovering the damage from the 
nitrogen vacancies, as a result of dry etching. 

Moustaka might not teaching that the nitrogen vacancies is a results of dry etching. 
However, this problem is well recognized by one skilled in the art as shown in pages 1-3 of the 
specification. Therefore, at the time of the invention, it is obvious that the nitrogen vacancies 
can be formed from dry etching. And since Moustakas teaches method for reducing (or claimed 
recovering nitrogen vacancies) of the nitrogen vacancies. One skilled in the art would find it 
obvious to apply Moustakas in order to reduce nitrogen vacancies, and therefore, the damage or 
problems associated or due to nitrogen vacancies would also be recovered. 

Also, applying Moustakas technique to any process where this problem occurs would be 
obvious to one skilled in the art at the time of the invention in order to solve the problem of 
nitrogen vacancies and the damage associated with the nitrogen vacancies. 

Referring to applicant's arguments (paragraphs 4-6) about the deficiencies of Moustakas, 
Lee and Gilbert, In response to applicant's arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections are based 
on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In 
re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
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Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DuyVu n. Deo whose telephone number is 571-272-1462. The 
examiner can normally be reached on 6:00-2:30 Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on 571-272-1465. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Primary Examiner 
Duy-Vu N. Deo 
11/22/05 




